cells. When Purkinje cells were challenged with glutacence intensity, we divided the pixels into two regions: one was predominantly cytoplasmic ( Figure 2B ), and the mate, the fluorescence intensity in the cytoplasmic region increased, whereas that in the plasma membrane other was predominantly membranous (Figures 2C and  2D ). We observed a greater increase in cytoplasmic fluodecreased (Figure 2A) . Although it is known that neuronal activity causes significant changes in intracellular rescence intensity in the dendritic region than in the soma ( Figure 2B ). This apparent difference is presumpH (Chesler and Kaila, 1992), application of 30 M glutamate for 5 s did not cause intracellular pH changes ably due to the difference in the surface-volume ratio between the two regions (i.e., IP 3 and GFP-PHD concendetectable by the pH indicator BCECF in Purkinje cells (n ϭ 4). Thus, observed changes in the fluorescence tration is diluted in the relatively large volume of the soma), although we cannot exclude the possibility that intensity of GFP-PHD were not contaminated by the pH sensitivity of GFP fluorescence (Kneen et al., 1998). To there is a difference in the IP 3 production rate per unit area of the plasma membrane. further clarify regional changes in the GFP-PHD fluores- ( Figures 4B and 4C) , the maximal translocation of GFP-PHD induced by AMPA was similar to that induced by influx is sufficient to induce IP 3 production, the wholecell patch-clamp method was applied to activate voltglutamate ( Figures 5A [middle panel] and 5B). This AMPA-induced translocation of GFP-PHD was conage-gated Ca 2ϩ channels in cultured Purkinje cells. When a depolarizing pulse from Ϫ70 to 0 mV for 2 s firmed to be insensitive to AIDA, an mGluR antagonist (n ϭ 3). These results reveal a novel pathway through was applied to Purkinje cells, we observed GFP-PHD translocation at a level similar to that induced by glutawhich activation of AMPA receptor induces IP 3 production in Purkinje cells. Phosphatidylinositol (PI) 3-kinase mate and AMPA at the maximum dose ( Figure 6C ). This IP 3 production was inhibited by the intracellular solution pathway was not involved in AMPA-induced IP 3 production because this was not blocked by wortmannin (100 containing 20 mM BAPTA ( Figure 6C ). Thus, depolarization-induced Ca 2ϩ influx itself is sufficient for IP 3 producnM), a PI 3-kinase inhibitor (n ϭ 3). tion in Purkinje cells. We also investigated the effect of a brief depolarizing Ca 
